I ion in the mononuclear neutral complex exhibits a distorted tetrahedral environment with coordination by two P atoms from triphenylphosphane (PPh 3 ) ligands, one S atom of an imidazolidine-2-thione (etu) ligand and one O atom of an acetate anion. The binuclear cationic complex comprises two inversion-related [Ag(C 3 H 6 N 2 S) 2 (C 18 H 15 P)] units with Ag I ions bridged by two S atoms from etu ligands forming a four-membered Ag-S-Ag-S ring. Each Ag I ion is coordinated by a P atom of a PPh 3 ligand, two S atoms of bridging etu ligands and the terminal S atom of an etu ligand in a distorted tetrahedral environment. In the crystal, the mononuclear complex is linked to lattice water molecules through O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, forming a chain along [100]. In addition, the binuclear complex molecules are connected to acetate anions and lattice water molecules via O-HÁ Á ÁO, N-HÁ Á ÁO and O-HÁ Á ÁS hydrogen bonds, also along [100].
In the title compound, [Ag 2 (C 3 H 6 N 2 S) 4 (C 18 H 15 P) 2 ](C 2 H 3 O 2 ) 2 Á[Ag(C 2 H 3 O 2 )-(C 3 H 6 N 2 S)(C 18 H 15 P) 2 ] 2 Á2C 2 H 3 NÁ4H 2 O, the Ag I ion in the mononuclear neutral complex exhibits a distorted tetrahedral environment with coordination by two P atoms from triphenylphosphane (PPh 3 ) ligands, one S atom of an imidazolidine-2-thione (etu) ligand and one O atom of an acetate anion. The binuclear cationic complex comprises two inversion-related [Ag(C 3 H 6 N 2 S) 2 (C 18 H 15 P)] units with Ag I ions bridged by two S atoms from etu ligands forming a four-membered Ag-S-Ag-S ring. Each Ag I ion is coordinated by a P atom of a PPh 3 ligand, two S atoms of bridging etu ligands and the terminal S atom of an etu ligand in a distorted tetrahedral environment. In the crystal, the mononuclear complex is linked to lattice water molecules through O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, forming a chain along [100] . In addition, the binuclear complex molecules are connected to acetate anions and lattice water molecules via O-HÁ Á ÁO, N-HÁ Á ÁO and O-HÁ Á ÁS hydrogen bonds, also along [100].
Chemical context
Silver(I) complexes containing S-or P-donor ligands have received much attention because of their potential applications in biochemistry (Isab et al., 2010; Nawaz et al., 2011) and their luminescent properties (Ferrari et al., 2007) . The crystal structure of the title compound, [Ag(CH 3 COO)(C 3 H 6 N 2 S)-(C 18 H 15 P) 2 ] 2 Á[Ag 2 (C 3 H 6 N 2 S) 4 (C 18 H 15 P) 2 ](CH 3 COO) 2 Á-2CH 3 CNÁ4H 2 O, is presented herein.
Structural commentary
The structures of the molecular components of the title compound are shown in Fig. 1 . The crystal structure consists of ISSN 2056-9890 a mononuclear neutral Ag I complex, a discrete cationic binuclear Ag I complex, acetate anions, acetonitrile solvent molecules and water molecules of crystallization. In the mononuclear complex, the Ag I ion exhibits a distorted tetrahedral environment, being coordinated by two P atoms of triphenylphosphane (PPh 3 ) ligands, one terminal S atom of a imidazolidine-2-thione (or ethylenethiourea; etu) ligand and an O atom of an acetate anion. The molecule of the binuclear complex lies across a crystallographic inversion center which is at the center of the Ag 2 S 2 core. The two Ag I ions are bridged by two S atoms of etu ligands forming a four-membered Ag-S-Ag-S ring. Each Ag I ion is in a distorted tetrahedral coordination geometry formed by a P atom of a PPh 3 ligand, the S atoms of two bridging etu ligands and a terminal S atom of an etu ligand.
Supramolecular features
In the crystal structure, O7-H7AÁ Á ÁO6, O7-H7BÁ Á ÁO6 iv , N6-H6Á Á ÁO4 and N5-H5Á Á ÁO7
iii hydrogen bonds (symmetry codes as in Table 1) The structures of the molecular components with displacement ellipsoids drawn at the 50% probability level. H atoms are omitted for clarity. The symmetry operator for equivalent atoms of the discrete dimer is (Àx, Ày, Àz + 1). Only the symmetry-unique mononuclear complex, acetate ion, acetonitrile solvent molecule and solvent water molecules are shown.
Figure 2
Part of the crystal structure with O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds shown as dashed lines (symmetry codes as in Table 1 ). Table 1 Hydrogen-bond geometry (Å ,  ) . complexes and water molecules into chains along [100] (Fig. 2) .
ii , O8-H8CÁ Á ÁO2 and O8-H8DÁ Á ÁS2
iii hydrogen bonds connect the discrete binuclear complexes with acetate anions and water molecules, forming another chain along [100] (Fig. 3 ).
Synthesis and crystallization
Triphenylphosphane (0.31 g, 1.18 mmol) was dissolved in 30 cm 3 of acetonitrile at 335 K. Ag(OAc) (0.10 g, 0.60 mmol) was added and the mixture was stirred for 3 h. Ethylenethiourea (0.06 g, 0.59 mmol) was added and the new reaction mixture was heated under reflux for 5 h. The resulting clear solution was filtered off and left to evaporate at room temperature. Crystals suitable for X-ray diffraction, which were deposited upon standing for a week, were filtered off and dried under reduced pressure.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All C-and N-bound H atoms were constrained with a riding model: 0.95 Å (aryl H) and U iso (H) = 1.2U eq (C); 0.99 Å (CH 2 ) and U iso (H) = 1.2U eq (C); 0.98 Å (CH 3 ) and U iso (H) = 1.5U eq (C); 0.88 Å (NH) and U iso (H) = 1.2U eq (N). Water hydrogen atoms were located from a difference Fourier map and were refined with an O-H distance restraint of 0.84 (2) Å and U iso (H) = 1.2U eq (O). (Bruker, 2014 ); cell refinement: SAINT (Bruker, 2014) ; data reduction: SAINT (Bruker, 2014);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) and SHELXLE (Hübschle et al., 2011) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL2014 (Sheldrick, 2015) and publCIF (Westrip, 2010) .
Bis[(acetato-κO)(imidazolidine-2-thione-κS)bis(triphenylphosphane-κP)silver(I)] di-µ-imidazolidine-2-thione-
κ 4
S:S-bis[(imidazolidine-2-thione-κS)bis(triphenylphosphane-κP)silver(I)] diacetate acetonitrile disolvate tetrahydrate
Crystal data Symmetry codes: (ii) −x+1, −y, −z+1; (iii) x−1, y, z; (iv) x+1, y, z; (v) −x, −y+1, −z.
